HAZARDOUS WASTE MANAGEMENT 


Hazardous Wastes 

- Wastes that require special precautions in its storage, 
collection, transportation, treatment or disposal to prevent 
damage to persons or property, and includes explosive, 
flammable, volatile, radioactive, toxic and pathological 
wastes (EPA, 1975) 

- A solid waste or a combination of solid wastes which 
because of the quantity, concentration, physical, chemical 
or infectious characteristcs may cause or significantly 
contribute to an increase in mortality or an increase in 
serious irreversible or incapacitating reversible illness 

- Pose a substantial present or potential hazard to human 
health or the environment when improperly treated, 
stored, transported or disposed of or otherwise managed. 


Characteristics of Hazardous Waste 
e — Toxicity 
o Poisonous (acute-lethal or very toxic at high exposure 
concentrations) and have carcinogenic (can induce cancer), 
teratogenic (can harm an unborn child), or mutagenic (alter 
genetic material) effect on human and other organisms 
e  |gnitability 
o Can ignite under certain conditions, e.g. friction sensitive 
substances like solvents, ignition triggered by static 
electricity 
e — Corrosivity 
o Capable of corroding metals by chemical reaction, can cause 
severe damage to expose tissue (subset of reactivity 
because if a substance is corrosive then definitely it is 
reactive) 
e Reactivity 
o Unstable under normal conditions and readily undergo 
violent chemical reactions, reacts violently with water and 
create spontaneous explosive mixtures like toxic gases 
vapors and fumes and are capable of detonating 


Effects of Hazardous Wastes 
e Acute Toxicity 
o The effects of one massive dose od the toxic substance 
e Chronic Toxicity 
o effects of exposure to small doses over longer periods. May 
not be harmful at large concentrations in one dose 
e The latter may be lethal although a single massive dose is not 


List of Hazardous Wastes 

e Spent halogenated solvents used for degreasing i.e 
trichloroethylene, methylene chloride (manufacture of 
semicon) 

e Spent non-halogenated solvents i.e. xylene, acetone, ethyl 
benzene, ethyl ether (other manufacturing industries) 

e Wastewater treatment sludges from electroplating 
operations 

e Dewatered air pollution control scrubber sludges from coke 
ovens and blast furnaces (because of potential presence of 
heavy metals) 

e Sludge generated during the production of various 
chromium compounds (processing of leather) 

e API separator sludges from petroleum refineries (toxic 
organic compounds + heavy metals) 
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Pungent smell from burning plastic or rubber is an indication of 
hazardous waste. 
Old versions of paint contain lead 


Exempted Hazardous Wastes 
e Domestic sewage and irrigation return flows 
o It undergoes its own process (wastewater 
treatment process) 

e Mine tailings — wastewater generated during the processing 
of ores during mining are exempted but technically is 
HAZARDOUS. Covered by a separate law 

e Animal manures RA9003 

e Mining overburden —same as mine tailings 

e Fly ash and bottom ash 

e Drilling fluids 

e Wastes from crude oil 

e Natural gas 

e Geothermal energy development 

e Nuclear and radioactive wastes (controlled separately 
under another act) 


RA6969: 
Framework on how we should handle/treat hazardous wastes 
Classification of hazardous wastes 
Exempted Wastes as covered in RA6969 
e Garbage from domestic premises and households (RA9003) 
e Industrial and commercial solid wastes which do not 
contain prescribed (specified with authority) Hazardous 
Wastes (RA9003) 
e Materials from Building demolition except asbestos 
e Septic tank effluent and associated sullage (clean water act) 
e Untreated spoils from mining, quarrying and excavating 
works but not materials in the nature of tailings, 
commercially treated materials and mine facility 
consumables 
Prescribed Classification of Hazardous Wastes 
e Plating wastes 
e Acid wastes 
e Alkali wastes 
e Inorganic chemical wastes 
e Reactive chemical wastes 
e = Paints/latices/inks/dyes 
e Organic solvents 
e Textile 
° Putrescible/organic wastes 
e Containers 
e Immobilized wastes 


e Organic chemicals 
e Miscellaneous wastes 
e Oil 


Hazardous Wastes Treatment 

Generator — entity that generates the hazardous wastes 
Transporter — transport 

Treater — treats waste 


Components of a Hazardous Waste Management Plan 
1. Preparing an inventory — characterize and quantify how 
much hazardous waste is generated and what are the 
components of the hazardous waste 
2. Waste minimization — expensive to handle/treat large 
volume of hazardous waste 
Storage and transport 
4. Spillage — what to do, who to call and what do you do to 
contain the spillage 
5. Treatment and disposal 
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Waste Management Hierarchy 
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Triangle: The least amount 
of waste should be disposed. 


Hazardous Wastes Paradigm 
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Duties and responsibilities of WASTE GENERATORS 
e Determine if wastes are hazardous wastes 
e Register as waste generator 
o Registration Form 
o Issuance of DENR ID 
e Prescribed quarterly report form (volume and if it was 
treated properly) 
e Storage and labeling of waste 
e Submit contingency/emergency plan 
e Conduct Personnel training 


Waste Transporter 


e Registration and Accreditation 
o Checklist of information requirement for new 
transporter 
e Issuance of transport permit 
o Checklist of information requirement 
e Uniform Hazardous Manifest 
o Prescribed manifest form 
-required to have their own fleet of hauling trucks 
-bridge between generator and treater 


Treaters and Recycles — Treatment, Storage and Disposal Facilities 
e Secure Environmental Compliance Certificate (ECC) 
e Register with EMB 
e Submit Certificate of Treatment 
e Submit Report to EMB 


Available Technology 
Waste Exchange 
e The waste of one company could be the raw material of 
another 
Solvent Recycling Through Off-Site Distillation 
-used in solvents that are mixed and needs to be separated before it 
can be used again. 


Physical-Chemical-Biological Treatment 
Fundamental Aspects 
e Removal of toxics 
e Destruction of toxics 
o Biological, chemical, thermal (heating) 
e Immobilization of toxics (encapsulated in inert material) 
o  Cementitious/pozzolanic (enveloped in cement) 
o  Organic/polymer based 
o  Vitrification/glassification 
We use pozzolanic and vitrification in containment of radioactive 
waste and other types of special hazardous wastes. 


1. Physical Processes 
- Centrifugation, sedimentation, flotation and filtration 
- Use of activated carbon to get rid of toxic organics 
- Reverse osmosis, dialysis or electrodialysis 
- Stripping and distillation 
2. Chemical Processes 
- Oxidation 
o Cyanide to cyanates 
o Alkaline chlorination 


- Reduction 
o Cr**toCrt3 
o — BySO2 


Precipitation 
o Cd, Hg, etc by sulfides 


Available Technology 
Recovery of Heavy Metals 
e — Electrowinning 
e lon exchange 
e Evaporation 
e Membrane filtration 
o Eletrodialysis, reverse osmosis, ultrafitration, 
microfiltration and nanofiltration 
e Recycling of heavy metals in sludges 
o Recycling through smelters via a consolidator 


Spent Acid Regeneration 
e Thermal regeneration of sulfuric acid (most widely used 
chemical) 

o This is basically heating of spent acid to liberate 
SO2 which is converted to SO3 and absorbed by 
water. 

3. Biological Processes 
- Aerobic biological processes (rapid microbial growth) 

o Land farming of oily wastes (economical and 
effective treatment method provided that the 
waste is not applied too frequently and is spread 
in thin enough layers 

o Bacterial leaching for the extraction of heavy 
metals from wastewater sludges 

4. Incineration 

- Thermal oxidation of organic matter into CO2, H2O and inert 
ash 

- Partially combusted organics, inorganic particulate matter, 
acid gases (such as HCl) and sulfur oxides may be produced 
depending on the feed 

- Rotary kiln incinerators are most commonly used 

- Cement kilns, boilers and industrial furnaces have proven 
effective for the destruction of hazardous organic wastes 


INCINERATORS 





Seven Pollutants from Incineration 
1. Dioxins and furans — generated when you are burning 
plastics 
Mercury 
Semivolatile metals — can combine with gases 
Low volatile metals — part of ash 
Particulate matters — part of exhaust 
Hydrochloric acid 
Chlorine gas (Cl2) 
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